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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stack 
structure of a fuel cell wherein pressure parts are 
eliminated or the pressure parts can be downsized 
even in case the pressure parts are installed. 
SOLUTION: (1) This is the stack structure 23 of the 
fuel cell 10 wherein a cell laminated body is 
constituted by plurally laminating modules 19 
composed of cells 29 of one layer or more and the 
cell laminated body is tightened in the cell laminating 
direction of the cell laminated body, and wherein this 
is adhered by an adhesive 30 between the modules 
19. (2) The cells 29 have plural sub-cells 31 in the 
same plane. (3) A plate 34 is installed at the side face 
of the cell laminated body, and at least one part 30c 

of the adhesive 30 is filled between the plate 34 and the side face of the cell laminated 
body. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Stack structure of the fuel cell which is the stack structure of the fuel cell which carried 
out two or more laminatings of the module which consists of a eel of one or more layers, constituted 
the eel layered product, and bound tight and constituted this eel layered product in the direction of a 
eel laminating, and pasted up the inter module with adhesives. 

[Claim 2] Said eel is the stack structure of the fuel cell according to claim 1 which has two or more 
subcels in the same side. 

[Claim 3] Stack structure of the fuel cell according to claim 1 which prepared the plate in the side 
face of said eel layered product, and was filled up with said some of adhesives [ at least ] between 
this plate and the side face of said eel layered product. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the stack structure of a solid-state 

polyelectrolyte mold fuel cell about the stack structure of a fuel cell. 

[0002] 

[Description of the Prior Art] The single eel of a solid-state polyelectrolyte mold fuel cell consists of 
a film-electrode assembly (MEA: Membrane-Electrode Assembly) and a separator, a film-electrode 
assembly (MEArMembrane-Electrode Assembly) consists of an electrode (a cathode, air pole) which 
consists of the catalyst bed and diffusion layer of the electrode (an anode, fuel electrode) which 
consists of the catalyst bed and diffusion layer which have been arranged at the whole surface of the 
electrolyte membrane which consists of ion exchange membrane, and this electrolyte membrane, and 
an electrolyte membrane which were alike on the other hand and have been arranged. A separator 
forms the fluid channel for supplying fuel gas (anode gas, hydrogen) and oxidation gas (cathode gas, 
oxygen, usually air) to an anode and a cathode. A fuel cell stack carries out the laminating of the eel 
of one or more layers, considers as a module, carries out two or more laminatings of the module, 
constitutes a eel layered product, it arranges a terminal, an insulator, and an end plate to the direction 
both ends of a eel laminating of a eel layered product, binds a eel layered product tight in the 
direction of a eel laminating, and consists of what was fixed in the conclusion member (for example, 
tension plate) prolonged in the direction of a eel laminating on the outside of a eel layered product. 
In a solid-state polyelectrolyte mold fuel cell, hydrogen is used as a hydrogen ion and an electron by 
the anode side, a hydrogen ion moves the inside of an electrolyte membrane to a cathode side, and 
water is generated by the cathode side from oxygen, a hydrogen ion, and an electron (the electron of 
the eel of the end of a eel layered product with which the electron generated with the anode of the 
next MEA lets a separator pass comes to the eel of the other end of a eel layered product through an 
external circuit). 

anode side: — H2 ->2H++2e-cathode side: — in order to cool the heat which comes out at the water 
generation reaction in the 2H-H-2e-+(l/2) 02 ->H2 O Joule's heat and a cathode — between 
separators — every eel — or the passage where a cooling medium (usually cooling water) flows is 
formed for two or more eels of every, and the fuel cell is cooled. In order to perform the above- 
mentioned electrochemical reaction normally, the electric contact to a separator and an electrode is 
held, and from a separator and inter-electrode, as for a eel layered product (it is also a module 
layered product), fluids, such as fuel gas, oxidation gas, and a refrigerant, must be bound tight in the 
direction of a eel laminating so that it may not leak from between separators, and this bolting must 
be held. Bolting of the conventional eel layered product and bolting maintenance are performed by 
pushing a eel layered product through a spring so that the stack which carried out the laminating of 
the eel may be fixed in the direction of a eel laminating with a clamping-bolt nut and a bolting load 
may be stabilized as indicated by JP,2000-208163,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in bolting of the eel layered product of the 
conventional approach, and bolting maintenance, the pressurization components containing a spring 
are required, and in order to obtain required electric contact and a required seal, pressurization 
components are large-sized and become weight size. Moreover, if it is going to connect to a serial or 
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juxtaposition the substack which allotted the subcel of plurality (for example, n) in the same side of a 
eel, and connected and constituted it in the direction of a laminating in order to shorten the eel 
laminating lay length of a eel layered product Cel area doubles [ two or more (for example, n) ], in 
proportion to it, pressurization components are large-sized, and become weight size, and a shortened 
part of the part eel layered product which pressurization components enlarged is offset, and it is no 
longer obtained, so that the die-length compaction effectiveness of a eel layered product expected. 
Even if the purpose of this invention loses pressurization components or prepares pressurization 
components, it is to offer the stack structure of a fuel cell which can miniaturize pressurization 
components. 
[0004] 

[Means for Solving the Problem] This invention which attains the above-mentioned purpose is as 
follows. 

(1) Stack structure of the fuel cell which is the stack structure of the fuel cell which carried out two 
or more laminatings of the module which consists of a eel of one or more layers, constituted the eel 
layered product, and bound tight and constituted this eel layered product in the direction of a eel 
laminating, and pasted up the inter module with adhesives. 

(2) Said eel is the stack structure of the fuel cell given in (1) which has two or more subcels in the 
same side. 

(3) Stack structure of the fuel cell given in (1) which prepared the plate in the side face of said eel 
layered product, and was filled up with said some of adhesives [ at least ] between this plate and the 
side face of said eel layered product. 

[0005] In the stack structure of the fuel cell of the above (1), since the inter module was pasted up 
with adhesives, while welding pressure can be held with adhesives, and being able to miniaturize 
even if the pressurization components which were need conventionally become unnecessary or it 
prepares, consequently being able to miniaturize a fuel cell stack (shortened in the direction of a eel 
laminating), weight reduction and cost reduction can be measured. In the stack structure of the fuel 
cell of the above (2), although eel area increases even if a eel has two or more subcels in the same 
field, the advantage of shortening of the stack by whether there are any pressurization components 
and not causing enlargement of pressurization components and preparing two or more subcels in the 
same field, since it can miniaturize is maintainable as it is. Since the plate was prepared in the side 
face of a eel layered product and some adhesives [ at least ] were filled up with the stack structure of 
the fuel cell of the above (3) between the plate and the side face of a eel layered product, while 
welding pressure can be held on adhesives and a plate, and being able to miniaturize even if the 
pressurization components which were need conventionally become unnecessary or it prepares, 
consequently being able to miniaturize a fuel cell stack (shortened in the direction of a eel 
laminating), weight reduction and cost reduction can be measured. Moreover, also in the time of a 
car collision etc., a eel layered product can be protected with a plate. 
[0006] 

[Embodiment of the Invention] Below, the stack structure of the fuel cell of this invention is 
explained with reference to drawing 1 - drawing 8 (for drawing 1 - drawing 4 , about this invention, 
drawing 5 - drawing 8 are an example of a comparison). The fuel cell 10 with which the stack 
structure of this invention is applied is a solid-state polyelectrolyte mold fuel cell. The fuel cell 10 of 
this invention is carried in a fuel cell powered vehicle. However, it may be used in addition to an 
automobile. 

[0007] The single eel 29 of the solid-state polyelectrolyte mold fuel cell 10 consists of a film- 
electrode assembly (MEA:Membrane-Electrode Assembly) and a separator 18, as shown in drawing 
I - drawing 4 . MEA consists of an electrode 17 (a cathode, air pole) which consists of the catalyst 
bed 15 and diffusion layer 16 of the electrolyte membrane 1 1 which consists of ion exchange 
membrane, and the electrode 14 (an anode, fuel electrode) which consists of the catalyst bed 12 and 
diffusion layer 13 which have been arranged at the whole surface of this electrolyte membrane 1 1 
and an electrolyte membrane 1 1 which were alike on the other hand and have been arranged. 
[0008] A separator 18 forms the refrigerant passage 26 where the fluid channel 28 for supplying 
oxidation gas (oxygen, usually air) to the fluid channel 27 and electrode 17 for supplying fuel gas 
(hydrogen) to an anode 14 and the refrigerant for fuel cell cooling (cooling water) flow. The 
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refrigerant passage 26 is formed for every eel and two or more eels of every. For example, one 
refrigerant passage 26 is formed every two eels. A separator 18 forms the path of the electrical and 
electric equipment with which an electron flows from the anode of an adjacent eel to a cathode while 
separating mutually any of fuel gas, oxidation gas and fuel gas, cooling water and oxidation gas, and 
cooling water ** they are. A separator 18 consists of either of the thing **s which formed the 
refrigerant passage 26 and gas passagewaies 27 and 28 in the thing which formed the refrigerant 
passage 26 and gas passagewaies 27 and 28 in the carbon plate, the thing which piled up two or more 
metal plates with the irregularity which forms passage 26, 27, and 28, or the resin plate made from 
electric conduction (for example, resin plate which mixed the electric conduction material particle 
and gave conductivity). The example of illustration shows the case where a separator 18 consists of a 
carbon plate. 

[0009] Between modules 19 is pasted up by adhesives 30a, and the stack 23 of a fuel cell is 
constituted while carrying out two or more laminatings of the module 19 (fixed by adhesives 30b 
between eels between the separators 1 8 which sandwiched the electrolyte membrane 1 1 when it 
constitutes one module from two or more eels) which consists of a eel 29 of one or more ( drawing 2 
two-layer) layers, constituting a eel layered product and binding this eel layered product tight in the 
direction of a eel laminating. Between separators, adhesives 30b between eels holds an electrode, 
and needs insulation. Adhesives 30a of an inter module carries out the seal of the inter module, and 
although a thing with conductivity may be used, since distinguishing by different color with with that 
insulating is serious, that insulating may be used. Spreading formation of the adhesives 30 may be 
carried out on the side face of a eel layered product. That insulating is used for adhesives 30c which 
carried out spreading formation on the side face of a eel layered product in order to secure the 
insulation between eels. The direction bolting of a eel laminating of a eel layered product is required 
because of the seal of fuel gas, oxidation gas, and a refrigerant in order to acquire the electric contact 
to a separator and an electrode. In the direction both ends of a eel laminating of a eel layered 
product, an end plate 22 is arranged a terminal 20, an insulator 21, and if needed. 
[0010] A binder 30 (30a, 30b) consists of an ingredient which uses resin as a principal component, 
and is dried and solidified. The binder 30 may contain the ceramic bead (ceramic corpuscle), when 
used for a part with required at the time of eel layered product bolting preventing contact between 
separators or between a separator and a metal plate. Binder 30b is applied to a module opposed face, 
when carrying out the laminating of the eel and considering as a eel layered product, and binder 30c 
is applied to a eel layered product side face behind a eel laminating. Then, it dries, and it is solidified 
and Binders 30b and 30c turn into a eel bolting load attachment component. Maintenance of the 
bolting load between the eels 29 of the direction of a eel laminating and between modules 19 is 
performed by adhesives 30 (30a, 30b, 30c) as shown in drawing 2 . Moreover, as shown in drawin g 
4 , if needed, a plate 34 may be arranged on the outside of a eel layered product, it may be made to 
fill up with and carry out desiccation solidification of between plate 34 side face and eel layered 
products with adhesives 30 (30c), and the bolting load of an inter module may be held on it with both 
a plate 34 and the adhesives 30 (30a, 30b, 30c). When forming a plate 34, the both ends of a plate 34 
may be fixed to an end plate 22 with the bolt 25 prolonged in the direction of a eel laminating, and 
the rectangular direction. 

[001 1] The eel 29 may have the subcel 31 of plurality (although four cases are shown by a diagram, 
the number is not restricted to 4) each other electrically insulated in the same field, as shown in 
drawing 3 . Although the subcel 3 1 shares an electrolyte membrane 1 1 in the same side, the 
electrodes 14 and 17 of each other are electrically insulated by subcel independence. When the 
laminating of the eel 29 is carried out, it connects with a serial in the direction of a eel laminating, 
and the subcel 3 1 constitutes a substack. Substacks are the direction edges of a eel laminating of a 
eel layered product, and they are mutually connected to a serial or juxtaposition electrically. When a 
eel 29 has two or more subcels 3 1 , the direction die length of a eel laminating of a eel layered 
product is shortened. 

[0012] Drawing 5 - drawing 8 show the example of a comparison (it does not contain in this 
invention). Drawing 5 and drawing 6 carry out the laminating of the eel with the same eel area as the 
subcel 31 of this invention, allot a pressure plate 32 to the direction end of a eel laminating of a eel 
layered product, allot a disk spring 33 between a pressure plate 32 and an end plate 22, and show the 
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example which gave the conclusion load to the eel layered product. 

[0013] Although the thing of drawing 7 and drawing 8 is similarly an example of a comparison, it 
carries out the laminating of the eel which has four subcels (each subcel area is the same as the eel 
area of drawing 6 ) in the same field, and sets eel layered product die length to one fourth compared 
with the thing of drawing 5 . Since eel area increased 4 times of the thing of drawing 6 , the load 
given in the direction of a eel laminating will be 4 times the thing of drawing 5 and drawing 6 . 
Therefore, a pressure plate 32, an end plate 22, and a disk spring 33 are enlarged in the direction of a 
eel laminating, and it and the rectangular direction. Consequently, even if eel layered product die 
length is set to one fourth of the things of drawing 5 , the eel layered product compaction 
effectiveness by the stack die length containing a eel layered product and pressurization components 
having become larger than it by not being set to one fourth of the things of drawing 5 , and having 
formed it into the subcel, when pressurization components were enlarged fades. 
[0014] Below, an operation of the stack structure of the fuel cell of this invention is explained. In the 
stack structure of the fuel cell of this invention, since between modules 19 was pasted up with 
adhesives, welding pressure can be held with adhesives, and as the pressurization components (the 
disk spring 33 of drawing 5 - drawing 8 , pressure plate 32 grade) which were need conventionally 
show drawing 1 , even if it becomes unnecessary or prepares pressurization components, such as a 
disk spring, it can miniaturize in the direction of a eel laminating. Consequently, while being able to 
miniaturize a fuel cell stack (shortened in the direction of a eel laminating), weight reduction and 
cost reduction can be measured. 

[0015] Moreover, although eel 29 area increases like the stack structure of the fuel cell of drawing 3 
even if a eel 29 has two or more subcels 31 in the same field, the advantage of shortening of the 
stack length by whether there are any pressurization components and not causing enlargement of 
pressurization components and preparing two or more subcels in the same field, since it can 
miniaturize is maintainable as it is. In more detail, in the stack structure of the fuel cell of drawing 3 
of this invention, when the area of each subcel 31 is equal to the eel area of the thing of drawing 6 , 
the eel laminating lay length of the eel layered product of the eel 29 with the subcel 31 of drawing 3 
is set to 1 for the subcel number of the direction die length of a eel laminating of the eel layered 
product of drawing 5 . In the example of drawing 3 , since the subcel number is 4, the die length of 
the eel layered product which carried out the laminating of the eel 29 of drawing 3 is set to one 
fourth of the die length of the usual eel layered product of drawing 5 . And in this invention, since 
the bolting load of the direction of a eel laminating is held with adhesives 30, even if it is not 
necessary to prepare a disk spring in the end of a eel layered product like drawing 7 or and prepares, 
compared with pressurization components including the disk spring 33 of the thing of drawin g 7 , 
and a pressure plate 32, it is miniaturized in the direction of a eel laminating. 

[0016] Moreover, in the stack structure of the fuel cell of drawin g 4 , a plate 34 is formed in the side 
face of a eel layered product, and even if the pressurization components of adhesives 30 which 
welding pressure could be held on adhesives 30c and a plate 34, and were need conventionally since 
it was filled up with 30c between the plate 34 and the side face of a eel layered product in part at 
least become unnecessary or it prepares, it can miniaturize. Consequently, while being able to 
miniaturize a fuel cell stack (shortened in the direction of a eel laminating), weight reduction and 
cost reduction can be measured. Moreover, although a plate 34 is structure material similar to the 
tension plate 24 ( drawing 5 , drawing 7 ) which is prolonged between the conventional both-ends 
end plates, and holds a stack conclusion load, since the plate 34 of this invention receives a stack 
bolting load with both a plate 34 and the adhesives 30, compared with the former which had received 
the conclusion force, the thickness of a plate 34 can do it more thinly than the thickness of a tension 
plate 24 only with a tension plate 24. Therefore, even if it is the case where a plate 34 is formed, 
weight mitigation is aimed at compared with the former which had formed the tension plate 24. 
moreover, the plate 34 — the time of car loading — the before [ a car cross direction ] side of a stack 
23 — **** — a i so in the time of a car collision etc., a eel layered product can be protected with a 
plate 34 by things. Therefore, a plate 34 has also achieved the stack protective effect at the time of a 
car collision while playing the role which receives the conclusion force. 
[0017] 

[Effect of the Invention] Since the inter module was pasted up with adhesives, while according to the 
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stack structure of the fuel cell of claim 1 welding pressure can be held with adhesives, and being able 
to miniaturize even if the pressurization components which were need conventionally become 
unnecessary or it prepares, consequently being able to miniaturize a fuel cell stack (shortened in the 
direction of a eel laminating), weight reduction and cost reduction can be measured. Although 
according to the stack structure of the fuel cell of claim 2 eel area increases even if a eel has two or 
more subcels in the same field, the advantage of shortening of the stack by whether there are any 
pressurization components and not causing enlargement of pressurization components and preparing 
two or more subcels in the same field, since it can miniaturize is maintainable as it is. Since 
according to the stack structure of the fuel cell of claim 3 the plate was prepared in the side face of a 
eel layered product and it was filled up with some adhesives [ at least ] between the plate and the 
side face of a eel layered product, while welding pressure can be held on adhesives and a plate, and 
being able to miniaturize even if the pressurization components which were need conventionally 
become unnecessary or it prepares, consequently being able to miniaturize a fuel cell stack 
(shortened in the direction of a eel laminating), weight reduction and cost reduction can be 
measured. Moreover, also in the time of a car collision etc., a eel layered product can be protected 
with a plate. 

[Translation done.] 



http ://www4.ipdl.ncipi . go j p/cgi-bin/tran_web_cgi_ejj e 6/1 2/2006 



JP,2003-086229,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation of the fuel cell with which the stack structure of the fuel cell of 
this invention was applied. 

[Drawing 2] They are some expanded sectional views of the fuel cell of drawing 1 . 

[Drawing 3] In the stack structure of the fuel cell of this invention, it is the front view of a eel in case 

a eel has two or more subcels in the same side. 

[Drawing 4] In the stack structure of the fuel cell of this invention, they are some [ at the time of 
preparing a plate in a eel layered product side face and being filled up with resin also between a plate 
and a eel layered product side face ] expanded sectional views of a fuel cell. 

[Drawing 5] It is the side elevation of the fuel cell of the example 1 (a eel does not have two or more 
subcels) of a comparison. 

[Drawing 6] It is the front view of the eel of the fuel cell of drawing 5 . 

[Drawing 7] It is the side elevation of the fuel cell of the example 2 (a eel has two or more subcels) 
of a comparison. 

[Drawing 8] It is the front view of the eel of the fuel cell of drawing 7 . 
[Description of Notations] 

10 Solid-state Polyelectrolyte Mold Fuel Cell 

1 1 Electrolyte Membrane 

12 Catalyst Bed 

13 Diffusion Layer 

14 Electrode (Anode, Fuel Electrode) 

1 5 Catalyst Bed 

16 Diffusion Layer 

1 7 Electrode (Cathode, Air Pole) 

18 Separator 

19 Module 

20 Terminal 

21 Insulator 

22 End Plate 

23 Stack 

24 Tension Plate 

25 Bolt 

26 Refrigerant Passage 

27 Fuel Gas Passage 

28 Oxidation Gas Passageway 

29 Cel 

30 Adhesives 

30a Inter module adhesives 
30b Cel indirect adhesive 

30c A plate and a cel layered product side-face indirect adhesive 

3 1 SubCel 

32 Pressure Plate 
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33 Disk Spring 

34 Plate 



[Translation done.] 
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•fe>^V (MEA: Membrane-Electrode Assembly ) 

Mccisg^n/c^fi^cfca'ffi^Ji^e^^^ (r^ 

— F, ®#4©) *5J:c>'^WJiicoffe®tclBg$n/cM^ 

6*r£o -fe^U-^te, T^-F, Ktt$tf4:tf;* 
(T F#x, 7K^) fc^O'Mil:^^ (27 V- F2/ 

n^tc^n. v - fmcc» 

KjU FWJTKSRi^OR^^^fcJ:^^ (BO 

FT^SL/c^^^^r^^u — ^^rjlL/ 40 

*7V — FfflJ : 2 FT +2e" + (1/2) O a — H, O 



1#^2 003-86229 
-> 

m*-fe/^u-^pa^^iin^:liJ: 5Gc\ -fejHJtJgf* (-t 

000-208163 &cgg^£n-ci>&<*: 5 tc. ^jv^ 

[0 00 3] 
[0 00 4] 

( i ) i msu±<D^>\'fr ^-^zteimm 
ux^jvmm^mj&om^^mm^^^mm^^ 

ffi&ttvxffi&otcmumi&<Dxz v zm&x&^x, 
( i > nmcommmi&<D^ z v ?m& 0 

[0 00 5 ] JzlB ( 1 ) o^*4^^cdx ^ ^ ^«jgT 
( 2 ) CD«$?4^?&<E>* ^ ^ *«j&Ttt. -feJl/^— ®rt 



(3) 

3 

±ib < 3 ) (onmmmox * ■> ^tftit-cte, hzju 

& o /cfiniE §p D a a ft £ a> , t£tt r & /hSW b r ^ . 

mm) x-zzttbic. mmi&fa. ^fm^^^ 

[0 00 6] 10 
v 1 (IS 1 — ^4te*#£0J£:> ^5 — 

zffi&xmmz tiz>i$M^i& i o ['jifti^^ii 
[0007] Hftis^^m^SM^f^fe i ocom-fe;b 

»; (ME A : Membrane-Electrode Assembly ) <L-fe'*U 20 
-^18i^^c^. MEAli, ^ * & £ 

mmmm 1 1 £ , ccD^tswn i i <o— ®tti2g£*i/c 

F, $#4@) , fccfc^l?Iii l offeSttH^sn/c 

&y&ni 54o<to'fi£^i e&^K&mm 1 7 (*v- 

[0 00 8] 8«, T^— F 1 4frCj8S*4** 

X (*^) «:«t&-rS/ca«>C0Sft<*ili»2 7*JcfcCX«ffil 

o©-feJl/»K: 1 -oCD<^^^SS2 6#l&tt6*i-2> 0 -fe^'U 

tt, KO^^-fe^©/^- F*>6*7V — F^cm-^^^cti 

#>«tcftil«B2 6 ^^J^SBS 2 7 % 2 8^MUc 
i><D % */c«, ffl2 6, 2 7. 2 8 2>m£i<D 

•SA:«re«> 2 6^>*'^SSK2 7, 2 8« 

8«-^>S^e>^^ii^UC^. 
[0 009] ^-^23W, 1 m&L± (H 

2t«21) <£>-fe;U2 9 3^6^-5*^* — ^ 1 9 (?g£fc 

161 1 ^/ctAU-^i 1 8 l«-Cj£»3»1 3 0 bfi 
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4 

Sfc«>i, «f3M/*, BKfc*/:*, ^^co 
PWStcii, ^- = t^20, *2K £ 

[0010] J8*tt 30 (30a, 30b)tt. fiffli* 

« . -fe jvmmWUitotfvtvS ec-fe^u— 5f|B*fe « -b ^ * u 

^Cffll^n^i#^«42^ 5?^ fcT— F (-127 5 9 Z>\^ 

n, gtW3 0c«, -fe^8WB». ^^mmmmm^cm 

Jl*|niO-feJU2 9 IB. ^S^-JU 1 9na>tta&f ; tC^1QS 
i2^t<fc^tc, S*r£U3 0 (3 0 a, 3 
0 b, 3 0 c) tCcfc9*Tbn* 0 ^4tC^-TofcC) 

^eeo, ^u- h3 4ffis&-k^8inif*&cE>m«flNf)n 

3 0 (3 0 c) -efzmis. K*l@fb$i±T, ^*U- F 3 
4iSSS«J3 0 (30a, 30b, 30c) 

h 3 4^-5^ ^U— h 3 4CDWSS«:Ji> F^U 
- h 2 2 tc-fe^a^^f^ii^^f^tc^C/'S^VU h 2 5 

[0 0 1 1 ] -fe-rt/2 9«, ^3^C^-TJ:^CC. ®P*9 

^■r3&sffljtt«4«:re'5fe©-C»3tetO <D1f^"fe^3 1 & 

i i «*w-r^**. mm 14, 17 ti-^^-fe^ 

[0012] 15-18ttM^I (*^tc^^-T) 



5 

t,C7'is v is + 7'l>— b 3 2£I2L. ^"U ty^ + ^U- b 
32ix>F7'l/-h22 i<DIHCCjnitfta3 3£r§gL 

[0013117, H8<DfcC0«. mC< tisRHr*& 
:g££15(D&CDtcJ:b^T 1 / 4 t r CUtc<b<DX'$>2> 0 -fe 

H2 ;Mb L C i ic J: S -b ^aJB#ffiffia*^»n £ . 

0 8©JDltf*a3 3 , 7'l/«r>t^l/-h3 2 
W) #1 1 GCtjVTJ: ^tc^SCCJ^^^, /cixl^f 

[0015]*fc. 13©«S^«ift<D;** v ^*g^c£><£ 
"C«, ^:/^^fI£fc#4T'&&;^6, 13<Dir;U2 9£ 

S3<di/4«:&£. fir, *s«rtt, i8*SJ3 o 40 

Oct: ^^ir^a®ft0^tcm«fci*»WS^«*S3CcC> 
*\ gtcitZm-tXbmKD&CDCDm&toS 3 . :/u^> 
t7*U-h3 2^0ttUEa5n n n^it^-C"fe^^il^[S]^: 

/hgtfbsn*. 

[0016] £/c. l4<Dj&fr4^?fe<E>;*£ v >?m&X 
0<DlPU< <t&— 953 0 c£r^-h 3 4 <!: HzJl4S/l<* 
7^-1^3 47^^, ^^T>&o/tME9S a a o# 50 
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2 4 (15, 17) 

<D:7*U- h 3 4&i, ^U- h 3 4 iS*»U3 0i<DW^ 

- h 2 4/c^-c«tt*«:«^ri»/cse*«:j:t^r, 

- b 3 4<Dm&te J r>i'3>7'l'- b 2 4 0IWW 

<t-#£ 0 o/c^-dt:, ^u- h 3 4 2>m&~c $> 

^Xh, 7~>isa>7'\s- b 2 4&&tfXl>tct£mO:t 

zMmmmmcxz v ^2 3©*wmr»^iDjH«»jK:ie-r 

[0017] 

nt* v ^^^-ii/M^rS^suecjcoJt^o/c©^. fluff 

fttem&vy-zf-tejv&^icxb. -^jvmmw^T^>^ 
<d<o. mm^nf)mx*fr^mtx % &tc&mft%$&<D-x 

-te&mmt£<DWMiczn — bzm-t. mmm<Dptj;< t 
u*7'\s- b t-te^mm#<Dmw±<Dmc3£mutc 
<ox\ imiE*)&mmtfl£-7i'-bx&i$~c& % u&j&m 

mcmm) xzzta&cc. mm<&M. ^xb&m&te 

tj:£l f Cte\,*Xt>*:Jl>mm#*&m'V%2>. 

m%mm<D®mmx 

[12 ] 11 <Dmnmm<D^fr<D$ttmwmx$>2> 0 
[13 ] *5£w<Dmmmi&<Dxz v ^mm^^^x. -fe 

lEmmxfrz. 

[14 ] *&w<Dtgmmfc<Dxz v ?m&u:toi,>x. ^ 
^mmizmmicyis- b&&vx. vu- bt-tivmrn 
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9 



■te » U — 3? 
£—5 
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2 2 




2 3 




2 4 
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3 0 





EfH)2 0 0 3-86229 
8 



30 a *SP*-Jl/|BS»ffll 
3 0b -te^raS#»J 
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3 1 If^-feJl/ 
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3 3 jniaia 
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